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NOVEL PROCESS FOR THE PREPARATION OP 

CETRORELIX LYOPRTDIZATE TECH CENTER 1 600/2900 



The present invention relates to th<? preparation of a 
lyophilizate of a peptide and the use of the lyophilisate in 
5 the treatment of infertility and to provide male gonad 
protection. 



Cetrorelix is a decapeptide with a terminal acid amide 
croup that is used in Che form of its acetate salt. The 

^ 0 synthesis and somas pharmacological effects are described in 
European patent application 299 402 (U.S. Patent 4,800,191). 

It should t>e possible to administer the active sub- 
stance subcutaneous ly in a dose of 0.1 to 20 ma- Aqueous 
solutions of the decapeptide are unstable, and, therefor©, 

15 autoclaving in the container used to distribute it is not 
possible. During conventional s;terili2ation, using the 
prescribed conditions, the decapeptide tends to decompose. 
To obtain an injectable solution it was therefore necessary 
to develop a lyophilizate. 

2o 'The amount of active substance in the solution to bo 

lyophilized is, however, so small that, in low active Sub- 
stance concentrations , only a loose fluff result/? on the 
crlass wall of the ampoule after drying the solution free of 
auxiliary substances, and this fluff is carried out of the 



25 vial with the stream of atoom-uscd iSc atorilinnfcjLQtt pur 
po ses - It is therefore necessary to use a bulking agent 
that forms a stable cafce. in nigh concentrations, this 



auxiliary subscances may be considered as bulking agents; 
3 q hexitols, in particular mannitol, glucitol, sorbitol, such 
as D-oorbitol, dulcitol, allitol, altritol {for oscample D- 
and U-aitritol) i idicol (for example D- and L-iditol> t their 
optically active forms (d- and L-forms) as well as the 
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auxiliary substance can be dispensed with. Th<? following 
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corresponding racemates - Mannitol is used in particular, 
such as D-mannifcol, L-manni tol, DL-msmnitol , sorbitol ana/or 
dulcitol, and, ot these, D-mannitol is preferred. The 
hexitol used may also be composed of a mixture of the hexi- 
5 cols named, for example a mixture of mannitol and sorbitol 
and/or dulcitol. Since dulcitol is leaa water soluble than, 
for example, mannitol, the dulcitol concent in che aqueous 
solution should not exceed for example 3 percent by weight. 
Mannitol and sorbitol/ on the other hand, can for example be 

10 mixed in any ratio. 

Apart from hexitol it is also possible to add other, 
conventional pharmaceutical auxiliary substances, such as 
amino acids, such as alanine, glycine, lysine, phenyla- 
lanine, asparaginic acid, glutaxninic acid, leucine, lactose, 

IS polyvinylpyrrolidone, glucose, rructose, albumin and 

equivalent bulking agents, urea and sodium chloride may 
also be used as bulking agents- The total amount of such 
substances in the solution which is used for freeze-drylng, 
is for example 0 - 16.9 parte by weight, for example 0.1-7 

2 0 parts by weight, based on 1 part by weight of cetrorelix. 
In the finished lyophilizate the total amount of such 
auxiliary substances may be up to 16.9 parts by weight, 
based on one part by weight of hexitol. In detail, the 
amount of such auxiliary substances depends on the amount Of 

20 hexitol present and to such an extent that the total amount 
of hexitol and sucn other auxiliary substances in the fin- 
ished lyophili5?ja.to may not be more than a maximum of 17 
parts by weight, based on 1 part by weight of eetroralix. 
If only 0.1 part by weight of hexitol is present in the ly- 

30 ophilizate, it is thus possible to have up to 16,9 parts t>y 
weight of other auxiliary substances; if, for exampl«, B.S 
parts by weight of hexitol are present, the amount o£ other 
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auxiliary substances may for example be up to 8.5 parts by 
weiaht, based on 1 part by weight of cetrorelix- 

it was, however, round, during development work on the 
lyophilinatc, that the active substance behaves in a widely 
5 variable and unpredictable manner during processing. The 
first batches gave good results, but it soon transpired that 
difficulties occurred during sterile filtration and faulty 
batches resulted. 

it is known from the literature, for example trom Pow- 
10 ell, M.F-; Pharmaceutical Research, 1258-1263 (8)1991; 

Dathe, M = Int. J. Peptide Protein Res. 344-349 (36) 1990; 
Szejtli, J.! Pharmaceutical Technology International 16-22, 
19 91 that oligopeptides, particularly those with terminal 
acid amide function, tend to form gels. During sterile 
15 filtration this: ie apparent from the speed or nitration, 
indeed i the increased viscosity of such solutions can often 
already be detected organoleptically . A gelatinous layer 
remains on the sterile filter. It is then no longer possi- 
ble to prepare a medication with an exactly and reproducibly 
2 0 defined active substance content. 

Table 1 licts various results of the first 11 batches. 

The active substance contents fluctuate between 10 0% and 

36%. 

Table 1: cctrorelix acetate 
25 Batch Dosage Active substance content 

% 



30 



1 
2 
3 

A 
5 



100 jig 

500 ug 

500 \JLQ 

500 ua 

500 ug 



100 
100 
90 
36 
100 
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Baton Dosage Active substance content 

% 

6 500 M-g S5 

5 7 1 mg 80 

8 1 mg 100 

9 2 mg 100 

10 2 mg 80 

11 2 mg 100 

10 

To avoid chic gel formation, the literature lists the 
following additives which may be tried out on an experimen- 
tal basis: 

Organic solvents may be considered, for example 
15 acetonitrile, n-butanol, tertiary butanol, ethanol, isopro- 
panol, octanoi ana benzyl alcohol, it is also possible to 
use flalts and buffer solutions, such as acetate buffer, 
citrate buffer, sodium chloride, sodium phosphate, sodium 
edta, sodium bicarbonate . phosphate buffer, cruanidine ace- 
20 tate, urea. 

Polymers may also be used, such as gelatin, polyethylene 
glycol 600. hydroaeyethyl starch, polyvinylpyrrolidone, 
polyvinyl alcohol. The use of amino acids, for example 
alanine, glycine, lysine, phenylalanine, asparaginic acid, 
23 glutaminic acid and leucine has also been described. 

Acids that were used were citric acid, caprylic acid, octa- 
noic acid, hydrochloric acid, sulphuric acid and acetic 
acid. Physiologically acceptable surfactants that may be 
used are benzalkonium chloride, cetyl alcohol, bile acids, 

^ lecithin*, polysorbates , Spans* and Pluronics®. 

Carbohydrates and cyclodextrins such as glucose, lac- 
tose, mannitol, saccnarose, alpha-, beca- and gamma 
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cyclodeactrins , hydroxypr opy 1 - alpha- and beta~eyclod«xtrins , 
hydroxyethyl cyclodextrins and methyl eye 1 ode?; tr ins have 
already been used. ffheso auxiliary substances were tested 
as filtration supporting agents to prevent gel formation. 
5 No satisfactory solution of the problem could, however, 

be found. Only acidification with acetic acid showed par- 
tial success. Here, too, it wao, however, always necessary 
to accept hicrh filtration losses. 

SUMMARY OF THE INVENTION 
10 It was then surprisingly found that eetrorelix cajcLJbe 

easily dissolved in 30% volume /volume acetic acid- The so- 
lution is than diluted to a final concentration of 3% 
eetrorelix with water for injection purposes and mannitol is 
added, Although it is stated in the literature that the 
15 terminal amide group hydro lyzes easily in acid medium , this 
was not found in the case of eetrorelix. ^Solutions prepared 
according to this method caused no difficulties during fil-_ 
tration. The correct amounts of active substance were al- 



ways found . 

20 Thus, in accordance with the prcccnt invention, a pep- 

tide which contains 3-15 amino acids is dissolved in acecic 
acid to form a solution containing 100 - 10,000 parts by 
weight of acetic acid for each part of peptide, the solution 
is transferred to water, and the resulting solution is 

25 lyophilized. 

The filtration speed of the acetic acid solution attains 
values that ensure satisfactory production sequences. a 
general process for sterile lyophili zation is dpgeribod in 
pages 557 - 559 of Sucker, Fuchs and Speiscr (Publishers) 

3Q "Pharmazeutische Technologies 2nd edition 1991, Thieme- 
Verlag, Stuttgart-New York. A further description of the 
lyophilization process used is given in German published 
specification (DOS) 37 35 614 (U.S. Patent 5,204,335). 
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The lyophilizat* is used in the treatment of female 
sterility- One therapeutic process has hitherto consisted 
in stimulating follicle maturation using human menopause 
gonad© trophin and then triggering ovulation by administering; 
5 human chorion gonadotrophin . The ovulation triggered 
thereby occurred 32 hours later. The resulting ova are 
available for in vitro fertilization. 

A disadvantage of this treatment with ogoniat s is the 
fact that up to 10 follicles mature during the stimulation 

10 phase. This elevated follicle maturation leads to hormone 
level peaks in the LH. These peaks result in an early stage 
of follicle maturation and ovulation at an unpredicted point 
in time. This impaired ovulation occurs in about 25% of 
treated cases and is a disadvantage since the cycle that 

IS displays disturbed ovulation or this kind cannot t)e used for 
the collection o£ ova and nho entire treatment has to be 
repeated about 1 month later. 

Another disadvantage of, the conventional simulation 
treatments/is the long treatment duration of 4 weeks which is 

20 needed to achieve satisfactory suppression. The agonists 
continue to display a hypers timulation syndrome in 1-2% of 
cases in which the follicle cells hypertrophy. The risk o£ 

hypers timulation is particularly great in the case of poly- 
cystic ovaries. The hypers timulation syndrome is a severe 
25 aide effect which can lead to fatalities. 

It has now been found that the antagonist cetrorelix 
displays the following advantages in this treatment: 

Treatment with cetrorelix over 5 days is sufficient to 

achieve total suppression. The ^•prr nTiiim ^ilnfinn njml i - 

a-^j j^jf^f^y *L t\<yir r l;^ ^JZl) ^ J!y~A^. Xb**t*jC* MjCt+g^f, 

30 cannot ariseVln addition, less hmg is used in the 2nd 

phase of therapy, the ovulation triggering phase. This 
gives this in-vitro fertilisation treatment a not inconsid- 
erable cost advantage. m-vitro fertilization is, for 

St. ?• f-'v Wry 



example, used when a tube anomaly is present, to perform 
this treatment it is necessary to precisely monitor the cy- 
cle and to establish the time of ovulation as precisely as 
possible This has hitherto only been achieved to a limited 
5 extent since preovulatory LH increase often occurred too 
early due to simulation with HMG/HCG, or was not maintained 
for a sufficiently long period. Avoidance of this premature 
increase ic. however, of critiaal importance for the success 
of the treatment in order to precisely determine the tim© of 

10 fertilization. This reduces the physical and mental burden 
on the patient and makes optimum use of hospital logistics. 
To achieve this objective with great reliability it is nec- 
essary to suppress endogenous hormone production (LH-FSH, 
©estradiol) as completely as possible in order to 

15 simultaneously stimulate follicle maturation through 

administration of exogenous gonadotrophins (HMG/HCG) and to 
monitor the hormone status at any time. It is only when a 
sufficiently large number of follicles have been achieved 
(4-6) , having approximately the same degree of maturation, 

20 that ovulation is triggered by administering an HGG bolus 
injection. 

Use of an antagonist makes treatment substantially more 
successful and safer for the patient. 

Another area of use of the cetrorelix lyophilizate ac- 

25 cording CO the present invention is to protect the gonads in 
male patients. Male patients are pre-treated with cetrore- 
lix lyophilizate and the activity of the gonads is rein- 
forced. As a result, other harmful noxious agents, such as 
radiation therapy or treatment with cytostatics, have no or 

30 only a small possibility or affecting the sensicive tissue 
of the gonads . 
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DETAILED DESCRIPTION OP PREFERRED EMBODIMENTS 
The following Example illustrates the invention. 
Example of the method of preparation: 

Approx. 1.5 liters of water for injection purposes are 

prepared in a suitable glass vessel. 210 g water for 

5 

injection purposes are prepared in another glass vessel and 

91.17 g acetic acid are added. Tne amount of cetrorelix: 

acetate calculated (1.62 - 1.695 g, depending on the content 

of the batch used) is dissolved in the prepared 3 0% acetic 

acid with stirring . This solution is transferred to the 
10 " 

glass vessel with 1.5 lit<?rc of water for injection pur- 
poses, 82.2 g marmitol are added , dissolved and made up to 
3039 g with water for injection purposes. 
In-process checks : 
pH value: 2.5 - 3.0 

15 

Density: 1.009 - 1.017 g/cm 3 at 20°C 

Refractive index; 

1-227 - 1.340 at 440 nm and 20°C 

The solution ie gt^riligod by filtration through an ap - 

propriate memb rane filter {pore size 0.2 um) under aseptic 
20 ■" 

conditions. 100 ml first runnings should be discarded. The 
filters should be sterilized with superheated steamy&^vt vfcriA .fitfak^ 
Cetrorelix freeze-dried solution should be protected from 
rccontaiuination during storage. 

Tne solution is immediately filled into colorless 
injection bottles DIN 2R, hydrolytic class I under aseptic 
conditions and provided with sterile freeze-drying stoppers - 
The nominal filling amount is 2.0 ml = 2.026 g. 

The 2 ml injection bottles wore rinsed in an injection 
bottle washing machine, dried with hot air and sterilised. 
The cleaned, freeze -drying stoppers were autoclaved. The 
closed injection bottles were transferred to a f reeze-drying 
installation and frosen at a plate temperature of -40°C. 

<7 
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Drying was carried out using a drying- program with a place 
temperature of -40°C rising to -*-20«C. Th^ installation is 
then flooded with sterile nitrogen.! the bottles are closed 
in the installation and th«a stoppers secured with crimped 
5 caps. 

The injection bottles are checked visually for faulty 
closures and outer faults. Faulty injection bottles are 
removed and destroyed. 

Cetrorelix lyophllizane l mg is a white, aolid, frcczc- 
10 dried eakc in a colorless 2 ml injection bottle which is 
closed with gray f reeze-drying stoppers and yellow flip-off 
crimped caps. 
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